Introduction
Social and psychological developments take place during childhood and lay the foundation for good health and activity levels throughout the life-course. This makes it crucial to address a child's physical activity (PA) habits at a young age before a sedentary lifestyle can be adopted [1, 2] . Benefits of engaging in PA for children include physical aspects, such as contributing to growth and development, developing healthy cardiovascular, musculoskeletal and metabolic functions, as well as maintaining a healthy body weight. Beneficial mental aspects include improved cognitive skills and mood [3] [4] [5] [6] . Furthermore, since PA can relieve tension, restlessness and improve concentration, physically active students are more likely to have good conduct in class and achieve better academic performance [7, 8] .
Despite the known benefits of PA, academic demands can negatively influence the time spent on physical activities. Furthermore, there is a tendency for children and adolescents to spend more time in sedentary activities, as environments and opportunities for active play have decreased [9] . This may contribute to the high levels of physical inactivity in Europe. Data from the Health Behavior in School-aged Children (HBSC) survey, indicate that in 2014, only 15% of girls and 25% of boys were physically active for 60 minutes or more per day across European Union (EU) Member States [10] . Physical inactivity and sedentary behaviors have been linked to several conditions such as an increased risk of developing type 2 diabetes, cardiovascular disease and childhood obesity [11] .
When it comes to activity levels throughout the life-course, data from the HBSC survey, shows a decrease in moderate-to-vigorous PA with age, with the lowest levels found among 15-year-old adolescents [10] . To prevent this decline, promoting PA in years prior to adolescence may be part of the solution. School has been identified as an ideal venue for fostering PA [7] . Some advantages of using this setting include: the fact that physical education (PE) has been implemented as part of the formal school curriculum in all EU Member States [12] , and that a large number of children that can be reached through schools [13] . Schools can also reach those from disadvantaged groups such as those from lower socio-economic groups or children with disabilities [7] . Additionally, schools allow for the possibility of long-term strategies, as most children attend the same school for long periods of time. lastly, they provide the possibility of including both structural and operational changes, which increases the variety of opportunities for PA promotion [14] .
Besides the World Health Organization (WHO) general recommendations on PA [4] , other regional mechanisms are in place to provide guidance of how to increase all forms of PA throughout the life-course, such as WHO's Physical Activity Strategy for the European region 2016-2025 (PAS) [9] . This strategy considers PA as being a leading factor in health and well-being in Europe and it was approved by all 28 EU Member States. Particular attention is given to the burden of non-communicable disease associated with insufficient activity levels and sedentary behaviors throughout the life-course. One of the main objectives within the PAS, is promoting PA in preschools and schools [9] . The PAS suggests that schools should provide an appropriate number of regular physical education lessons that integrate knowledge about PA, as well as activities that incorporate mobility, movement, teamwork, and the competitive aspects of sport. This approach allows all children and adolescents to enjoy PA, regardless of their preferences or training levels, and also enjoy the same health benefits. Furthermore, PA initiatives should promote skills and positive attitudes that support and enable children and adolescents to lead physically active lives. lastly, the PAS recommends ensuring the availability of playgrounds and appropriate teaching resources and materials. At the policy level, the PAS [9] highlights the importance of employing an intersectoral approach that involves the education, sports, and health sectors in the design of the PE curricula. This approach can lead to better synergies, in order to improve population health and health equity [15] . The PAS also suggests that PA, health knowledge and skills should be a mandatory part of the training curriculum and continuing professional development for all future teachers, sports trainers and childcare professionals, not only for those teaching PE classes [9] .
recommendations and standards for PA interventions in schools have also been suggested by scholars [13, 14, 16, 17] . Available literature suggests that interventions carried out in the school environment should comprise of periods longer than six months and should include age-appropriate activities for improved consolidation of healthy habits [14, 16, 17] . Utilizing theoretical models to support the design, variable selection, form of analysis, and evaluation of interventions is also recommended [14] . Involving not only children and adolescents, but also their parents or guardians in the given initiative is also imperative to insure optimal outcomes [13] . lastly, scholars recommend considering gender differences when planning interventions, as it was observed that boys respond more effectively to structural interventions such as changes to the physical environment and to the structure of PE classes, whereas girls respond better to behavioral interventions [14, [18] [19] [20] .
Despite the availability of recommendations and guidelines to promote PA in the school context, there is limited evidence regarding how countries utilize this guidance in national initiatives and policies. Therefore, School-based physical activity and good practices... the aim of this study was to examine current evidence regarding best practice in the promotion of PA in the EU school context and to understand how guidance from the PAS [9] and available scientific evidence [13, 14, 16, 17] is reflected in PA-related actions in EU Member States.
Material and methods
The research team developed a survey on school-based PA for the purpose of this cross-sectional study. All 28 EU Member States were contacted through representatives of the EU Health Enhancing Physical Activity (HEPA) Focal Points Network. Focal Points are contact persons from national authorities within the public health and or sport sectors, appointed by each EU Member State, to coordinate the process of providing data on PA to the European Commission (EC) and the WHO. The survey was sent to Focal Points by email, along with instructions for completion and a description of the study. The survey was designed based on guidance from the PAS [9] and recent recommendations from scientific literature, regarding school-based PA initiatives. Seven questions were included in the survey; three of them had an open-ended nature, while four were close-ended questions. The survey provided a list of options and asked the respondents to choose the most appropriate answer, along with open boxes for additional comments underneath all closed questions. The first question asked if any changes had been made in the amount of mandatory or voluntary hours of PE in pre-schools and/or primary schools in their country since 2015, as this was the date for the last EC/WHO survey on PA. The second and third questions requested examples of best practices of PA in the school context, so Focal Points could highlight any relevant local or national initiatives in their country and tick off any applicable options. The following options were included:
• Fostering positive attitudes to PA and health (such as supporting all levels of abilities and promoting PA and health in a relaxed and inclusive environment); • Age specific activities or considerations (referring to consideration of physical development and age in the planning of the activities); • Gender specific activities (activities that reflect the different needs and preferences of boys and girls);
• The initiative includes a theoretical framework as a basis for its design (such as behavior change theories); • Improvements in playgrounds or play areas (for example, ensuring the availability of safe and appealing environments for sports and active play); • Continuing education on PA for teachers (any additional training for general or PE teachers); • Other (any other consideration in the design of the initiative). Questions 4 and 5 were identical to questions three and four, allowing for respondents to provide one additional example of a school-based initiative. Furthermore, question 6 requested information on which governmental bodies or sectors design the school PE curricula in their country. Focal Points were asked to tickoff one or more of the following options: a) education sector; b) sports sector; c) health sector; or d) other. Option d) included an open text box, where respondents could elaborate on their answer. lastly, question 7 was of open-ended nature, and invited Focal Points to state any other relevant developments for this age group in their country.
Results
Of the 28 EU Member States contacted, 22 returned a completed survey. responses were received between September and October 2016. Furthermore, no response was received from Austria, Bulgaria, France, lithuania, luxembourg and Slovakia. Additionally, Belgium returned one response per region for a total of three replies, in order to best represent the country. However, these responses were combined and assessed as one Member State.
regarding the changes in the amount of mandatory or voluntary hours of PE in pre-schools and/or primary schools, three countries indicated that the mandatory hours of PE have increased since 2015 (Table 1) . Nonetheless, in Greece, there were two types of primary schools, and while the hours increased for the 'Classic city' primary schools, they decreased for the 'Unified reformed Curriculum' primary schools. Therefore, no changes for Greece are reported in Table 1 .
School-based physical activity and good practices... One to two best practice examples of national or local PA initiatives were provided by EU Member States for a total of 34 examples (belonging to 21 out of the 22 respondents Member States). results were compiled School-based physical activity and good practices... to illustrate which aspects of the PAS [9] and recommendations from scientific literature [13, 14, 16, 17] , were included (Table 2) . From the best practice examples reported, two Member States included all six of the recommendations or guidance in at least one of the initiatives, three included five recommendations, five countries included four, four countries included three, three included two and four countries included only one recommendation or guidance from the PAS [9] or scientific evidence [13, 14, 16, 17] . Additionally, one country did not provide any best practice examples.
regarding the age groups targeted, 71% of the best practice examples addressed children aged six and above. Furthermore, 18% also included children below six years of age. One initiative (3%) targeted preschool children exclusively, while 8% of the initiatives involved citizens of all ages.
Moreover, almost all countries (90%, n = 20) included the fostering of positive attitudes towards PA and/or health, 82% (n = 18) included age-specific considerations, 32% (n = 7) included gender specific activities, 59% (n = 13) used a theoretical framework, 41% (n = 9) included improvements in play areas, and 41% (n = 9) included continuing education for teachers.
lastly, seven countries highlighted additional aspects included in the good practice examples. Czech republic and Slovenia added that the initiative also targeted disadvantaged groups such as those with physical and mental disabilities for the former and socially excluded children for the latter. In Finland, there was focus on active commuting, encouraging active breaks, reducing sitting time, as well as cooperation with other sectors. In Germany, intersectoral networking and the identification of best practices were a priority. In Greece, the focus was on developing social skills, diversity, acceptance, and cooperation. In the initiative from latvia, there was also a focus on comparing children in the initiative with those who only receive 2 mandatory hours of PE per week, in order to show the benefits of PA. lastly, the initiative provided by romania also considered encouraging students with athletic abilities.
regarding the number of governmental sectors used in the design of the school PE curricula (Figure 1 ), 14 (64%) countries responded that one sector was included, 4 (18%) countries indicated that two sectors were used, and another 4 (18%) indicated that three or more sectors were used.
School-based physical activity and good practices... As illustrated in Figure 1 , almost all countries (95%) involved the education sector in the design of the school PE curricula. Six countries (27%) included the sports sector, and another six utilized the health sector. Additionally, some countries indicated that other bodies aside from those suggested are involved in the design of the PE curricula. Greece reported that the Institute for Educational Policy and the Department of PE are in charge of this matter. In the case of the United Kingdom, head teachers also participate in these curriculum decisions.
Data presented for Belgium was averaged from the three survey responses provided by the Focal Points. More specifically, The Flemish community included three all bodies, The German-speaking community included the education and sport sectors and the French community involved only the education sector in the design on the PE curricula.
Member States were invited to provide additional comments on this issue. Belgium (Flemish Community), highlighted the existence of a working group on nutrition an exercise, in which different sectors are represented, where they consult each other and decide on actions and measures to be taken. In Cyprus, the Ministry of Education and Culture, organizes various alternative and innovative activities in an effort to introduce school children to the benefits of PA. In Czech republic, the issue of promotion of PA in the school environment meets the National Strategy Health 2020 and the Framework Educational Program (National Curriculum) as two strategic documents. In Finland, new recommendations have been developed for PA in early childhood [21] . In Greece, there is a two-year project targeting children with reduced PA levels, especially those from socially vulnerable groups, such as low-income families or refugees. The aim of this project is to increase PA and to improve their health. In the Netherlands in 2015, the Ministry of Education started a public debate to call for input into the school curriculum, in order to better optimize the curriculum in the future. Poland indicated that the education sector plays a leading role in the design of the PE curriculum, although the decision is made in cooperation with the sport sector. lastly, the Swedish Education Act, which includes pre-school and after-school-child-care, emphasizes promotion of a healthy lifestyle among children.
When it comes to question 7, on the request for an update on any other relevant developments for this age group in their country, eight countries provided information. This is further summarized in Table 3 . Table 3 . relevant developments in the area of school-based physical activity or health promotion
Country

Relevant development
Belgium
The Flemish Institute for Health Promotion and Disease is taking actions towards reducing sedentary behavior. In 2013, the government decided to implement a center for the early promotion of physical, mental and social development in children and adolescents (German-speaking Community).
Czech republic
In almost every county and city office, NGOs and schools organize local, public actions focused on healthy lifestyle choices, which involve HEPA.
Netherlands
The Ministry of Education and the Primary Education Council launched the Physical Education Plan in 2017, so that each primary school pupil gets at least two hours of PE per week, taught by a qualified teacher. In response to this, members of parliament took initiatives to make three hours of PE a week provided by specialized PE teachers mandatory.
Portugal
A national surveillance platform has been introduced in order to enable the evaluation of physical fitness and PA in all school-aged children in Portugal.
Slovenia
Actions at governmental level are being taken to expand the curricula with 5 hours per week of PA, with the involvement of specialized PA teachers, in combination with generalized teachers.
Spain
A research group was established to organize a congress for PA teachers to exchange experiences in promoting PA and health in the school setting. There is also a program which offers a formative curriculum for schools on the promotion of healthy habits and the use of sport as a tool for education and health.
england The amount of funding for PE and sports in schools is planned to be doubled from £160m in September 2017 to £320m over the next few years.
Discussion
The aim of this study was to examine the current evidence regarding the promotion of PA in EU schools, and to understand how guidance from the PAS [9] and available scientific evidence [13, 14, 16, 17] is reflected in PA interventions in EU Member States.
As such, this study contains four main findings. Firstly, numerous actions are being taken to promote PA in schools. Secondly, intersectoral collaboration in the design of the PE curricula is not a fully integrated practice among EU Member States. Thirdly, it seems that limited focus is given to considerations on gender differences in the design of PA initiatives. Fourthly, schools could be utilized to a larger degree as HEPA promoting venues.
results from this study indicate a vast interest among EU counties in promoting PA in school-aged children, through good practice examples, as well as through more recent developments in national agendas. For example, the assignment of the HEPA Focal Points in all EU Member States, indicates that there are resources set aside to tackle the high prevalence of physical inactivity [22] , as well as an openness towards collaboration between countries. Furthermore, three countries had increased the hours of PE in schools between 2015 and 2016, while others highlighted relevant developments such as increasing budgets for HEPA promotion or ensuring the provision of specialized teachers for PE. These are all positive indications that EU Member States are taking action towards promoting HEPA and reducing the prevalence of physical inactivity in children.
As a second finding, intersectoral collaboration in the design of the school PE curriculum is yet to be fully integrated among EU Member States. Despite guidance from public bodies such as the WHO and European Commission, it seems as EU Member States have yet to adopt this fully in their HEPA strategies. Although in most EU Member States the education sector is primarily responsible for planning the PE curriculum, by involving other sectors such as the sports and health sectors considerations can be made as to the specific requirements for equipment and venues for PA. This can lead to greater quality PA and more opportunities for PA in the school setting.
Thirdly, based on the good practice examples provided by the Focal Points, it may seem that limited focus is given to gender considerations when planning school-based PA interventions. This may be an area with room for improvement, as research shows that girls respond differently to PA interventions than boys [18] , and are considered a more vulnerable group when it comes to PA engagement [9] . Nonetheless, since few examples were provided from each country, these may not be representative of general focus of PA initiatives in EU Member States. Additionally, some interventions may not explicitly include gender specific considerations, but may offer activities based on skills and preferences of the children and thereby indirectly address their gender differences.
lastly, although the benefits of PA for children seem to be recognized throughout the EU, the amount of mandatory hours allotted to organized PE varies among countries, with an average being around two hours School-based physical activity and good practices... per week [12] . Considering the WHO recommendation of 60 minutes of PA per day for children [4] , this only contributes to a fraction of the time in which children should be physically active [23] . Although other PA opportunities are offered by some EU Member States, such as PA during breaks, within lessons, as well as after school activities [5] , considering the long hours that children spend in schools, this setting could be utilized to a greater degree to ensure higher PA levels in school-aged children.
Strengths
Overall this study possesses several strengths. Firstly, employing the EU HEPA Focal Points as providers of country-specific information allowed for first-hand and up to date information about Member State's actions towards PA in schools. Secondly, the high survey response rate (78.5%) is an important strength of this study, providing evidence from a large geographical area in the EU.
Limitations
This study is not without limitations. Firstly, it relies on self-reported survey information, which could involve responder bias, as the Focal Points were likely to respond in a positive manner about their country. Additionally, the inclusion of open questions could have led to misinterpretations and placed limitations on the accuracy of the data provided. Moreover, there may have been a misunderstanding of the concept of 'schoolaged' children within the respondents, as a specific age group was not specified. This may have influenced the type of responses given. lastly, only two best practice examples were requested from Focal Points, therefore general conclusions cannot be drawn, as the data may not be representative of the general status of school-based PA initiatives in the given country.
Conclusions
results of this study show that in general, there is a substantial focus on PA promotion in schools across EU Member States, although the school context could be utilized to a greater degree as a HEPA-promoting venue. Furthermore, the majority of the best practice examples comply with WHO guidance in terms of fostering positive attitudes to PA. Nonetheless, when it comes to gender-specific considerations in the design of PA initiatives, this may be an area with room for improvement. Utilizing multiple sectors in the design of the PA curricula has yet to be fully integrated in EU Member States. Overall, further efforts in this area could have a greater influence on PA levels in children in Europe. Nonetheless, future research should focus on analyzing school-based PA best practices, in order to be able to draw further conclusions on the focus and needs of EU Member States in this context.
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